JP1993163618A 



1993-6-29 



Bibliographic Fields 

Document Identity 

(19)[fEfrS] 
H*IS1*Kfr(JP> 

(i2)[^«aai] 

(11 

^¥5-163618 
(43)[4M!B] 

¥J&5^(1993)6E29B 

Public Availability 

(43)[^a] 

¥fiK5#(1993)6fi29B 
Technical 

(51)[BR«tMHMfJ 5 fig] 
D01F8/14C7199-3B 
8/12 Z 7199-3B 
D02G 3/48 
D02J 1/22 N 

1 

6 

Filing 

{#^¥3-336932 
(22)[ttJSB] 

¥J£3^(1991)12£19S 

Parties 

Applicants 
(71)[tMU] 



(19) [Publication Office] 

Japan Patent Office (JP) 

(12) [Kind of Document] 

Unexamined Patent Publication (A) 

(11) [Publication Number of Unexamined Application] 

Japan Unexamined Patent Publication Hei 5- 163618 

(43) [Publication Date of Unexamined Application] 

1993(1993) June 29 days 

(43) [Publication Date of Unexamined Application] 
1993 (1993) June 29 days 

(54) [Title of Invention] 
MULTICOMPONENT FIBER 

(51) [International Patent Classification, 5th Edition] 

D01F8/14C7199-3B 

8/12Z7199-3B 

D02G 3/48 

D02J 1/22 N 

[Number of Claims] 

1 

[Number of Pages in Document] 
6 

[Request for Examination] 
Unrequested 

(21) [Application Number] 

Japan Patent Application Hei 3 - 336932 

(22) [Application Date] 

1991 (1991) December 19 days 

(71) [Applicant] 



Page 1 Paterra Instant MT Machine Translation 



JP1993163618A 

000003159 

[ft*xii*ft] 
[fti5rXI*J§F5r] 

a *«sbt2t @ 2# 1 ^ 

Inventors 
(72)[#&W#] 
[ft*] 

*ea ±& 



(72)[#eBJ#] 

[ft*] 

[ttrnxiiesf] 



Abstract 

(57)[giKl] 

[BW] 



[ft*] 

7$b-ht7^*/T-®iii<!:a>>i£fi£#^t> 

<py, *rt**«#'J7SKJ*»fr&«E4* 'PU<t 

yT-mfliA< 5-20wt%a***iTfcy»B.«rt 

lG)7K'Jx^U>f-U7^l^-hl5!c»t7'r^-/ 

i=£#>&ai&*< 3o-90wt%r*fcy.c.ft^ia) 

#'J75Kia#©tt£«Slt£fl;l=i5 

7o~iowt%T-fcy. frieig£fiS*i<D8itj!>< 6.og/ 



1993-6-29 

[Identification Number] 

3,159 

[Name] 

TORAY INDUSTRIES INC. (DB 69-053-5422 ) 

[Address] 

Tokyo Prefecture Chuo-ku Nihonbashi Muromachi 2-2-1 

(72) [Inventor] 
[Name] 

Honda Chikara 
[Address] 

Inside of Aichi Prefecture Okazaki City Yahagi-cho Aza 
Deguchi 1 Toray Industries Inc. (DB 69-053-5422 ) Okazaki 
Works 

(72) [Inventor] 
[Name] 
Sato Takuji 
[Address] 

Inside of Aichi Prefecture Okazaki City Yahagi-cho Aza 
Deguchi 1 Toray Industries Inc. (DB 69-053-5422 ) Okazaki 
Works 

(57) [Abstract] 
[Objective] 

objective of this invention is superior in core-shell interfacial 
peeling durability, it is to offer multicomponent fiber which 
possesses adhesiveness where heat resistance* durability and 
rubber arestrong. 

[Constitution] 

In multicomponent fiber, innermost layer consists of blended 
components of polyethylene terephthalate and the ionomer 
resin, outermost layer consists of polyamide component, ratio 
where at least with multicomponent fiber which consists of 2 
layers, as for component of A. innermost layer the ionomer 
resin 5-20 wt% is mixed by polyethylene terephthalate 
component, occupies in polyethylene terephthalate component 
of the B. innermost layer and multicomponent fiber entirety of 
component where ionomer resin is mixed with 30-90 wt% , 
Ratio which is occupied in multicomponent fiber entirety of 
polyamide component of C. outermost layer with 70-10 
wt% , intensity of aforementioned multicomponent fiber is 6.0 
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Claims 

A.g|*lJf <DJ£#I*. /K'jx^b^-rL^U-h 
J&tfl^-f ^/vHSflltf 5~20wt%ig££;|xT 
fcy. B.©fll0*°UX^>xb?£b-hj£ 

^ittt^ttKiS 3o^90wt%-efcy . 



Specification 
[0001] 

*B^tt*<«£*a)a**ltictt^*«lca# 



[0002] 

[ft*(7)ftffi] 
[0003] 

*"C©B»ttA<^-5. 

*fttrt. »aTTtt^A*G)*»^>75><b 



g/denier or greater, densely it makes feature. 

[Claim(s)] 
[Claim 1] 

In multicomponent fiber, innermost layer consists of blended 
components of polyethylene terephthalate and the ionomer 
resin, with multicomponent fiber where outermost layer 
consists of polyamide component, at leastconsists of 2 layers, 

Ratio where as for component of A. innermost layer, ionomer 
resin 5-20 wt% is mixed by polyethylene terephthalate 
component, occupies in polyethylene terephthalate component 
of B. innermost layer and the multicomponent fiber entirety of 
component where ionomer resin is mixed with 30 - 90 wt% , 

Ratio which is occupied in multicomponent fiber entirety of 
polyamide component of C. outermost layer with 70-10 
wt%, 

At same time, intensity of aforementioned multicomponent 
fiber is 6.0 g/denier or greater and multicomponent fiber D 
which densely is made feature 

[Description of the Invention] 
[0001] 

As for {use field for industry } this invention being something 
regarding multicomponent fiber which issuperior in heat 
resistances durability and dynamic property, furthermore 
details delamination durability of core component and sheath 
component greatly are something regarding multicomponent 
fiber which is improved in comparison with conventional 
multicomponent fiber. 

[0002] 

[Prior Art] 

polyester fiber which makes polyethylene terephthalate fiber 
typical y in order to possess thefeature of high tenacity s high 
elastic modulus, is widely used for various industry 
application. 

Especially usefulness it is done as tire cord* transmission 
belt % transport belt or other rubber reinforcement. 

[0003] 

But, as for polyester fiber heat resistance in rubber is inferior 
generally. 

Under namely, high temperature in water in rubber and action 
of amine compound, the ester bond section of polyester fiber 
cuts off, causes tenacity decrease. 
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[0004] 

»tt^*L<iSTLMfi-r*tL^ffllHA<fc*. 
[0005] 

[0006] 

£ b*lT fc y % * tf&MHB 49-853 1 5 

^^aici*7Kyxxx;^si-^p> 6 &ni 

[0007] 

*fc. 4$MBB 56-140128 ^aiCtH«lcSt 
75Kfl5jfc#£ 7~30wt%T\ frO^-CDSffilCX 

[0008] 

&a#©#y XyVrJI/W-'T P> 6 W--f P> 66 

© cfc5a#u75Kitt«*tt3waL^fc«>. a* 

[0009] 



[0004] 

In addition, when lengthy it is repeatedly exposed to also 
adhesiveness of rubber under decoy and especially hot 
atmosphere, there is a problem that adhesiveness of rubber 
decreases considerably and peels off. 

[0005] 

Then, it improved heat resistance in rubber of polyester fiber, 
adhesiveness under high temperature it is improved was 
sought densely. 

[0006] 

Attempt which it tries to improve heat resistance and 
adhesiveness whichare a deficiency of aforementioned 
polyester fiber is many proposed, multicomponent fiber* and 
its manufacturing method which covered surface of polyester 
with polyamide as one are known, polyester is statement 
regarding multicomponent fiber whichin core designates 
nylon 6 as sheath in for example Japan Unexamined Patent 
Publication Showa 49-85 31 5 disclosure , As concretely 
degree of polymerization of component polymer and ratio of 
core polymer specificare done, waterless feed oil doing in 
regard to yarn-making method, directly spinning method 
which is drawn is stated. 

[0007] 

In addition, it regards rubber reinforcement which consists of 
fiber of the core-shell type composite structure which allots 
polyamide to polyester* sheath in same way to also the 
Japan Unexamined Patent Publication Showa 56-140128 
disclosure in core, polyamide sheath component with 7-30 
wt%, is stated concerning rubber reinforcement where at same 
time epoxy adhesive deposits in surface. 

[0008] 

But, because conventional polyester like polyethylene 
terephthalate and polyamide like nylon 6 or nylon 66 there is 
not a compatibility, when it produces with conventional 
yam-making method, delamination itdoes with core-shell 
interface and it can give durability which can be utilized,it 
was difficult densely. 

[0009] 

Especially, when it is used for application for industry, 
because the high strength is required, high multiples drawing 
is done, furthermore twisted yarn and dipping or other 
processing are administered. 

In order to receive strong stress concentration and chafing in 
aforementioned fabrication process, it had possessed problem 
that multicomponent fiber which is producedwith Prior Art 
delamination occurs with core-shell interface, cannot show 
heat resistance * durability or other performance which is 
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[0010] 
[0011] 

y, 

£i*l=i5i&ftll*J&t 30~90wt%T*fcy. 

7o~iowt%r*fcy. A^.idie^^ 

[0012] 

mmmm 

[0013] 
[0014] 

>T-b7*l/-M=7-f:iV-?llH»£? , S*LfcJ* 
[0015] 



expected to original multicomponent fiber. 
[0010] 

[Problems to be Solved by the Invention] 

As for objective of this invention, problem in aforementioned 
conventional multicomponent fiber was solved, it is superior 
in core-shell interfacial peeling durability, it is to offer the 
multicomponent fiber which possesses adhesiveness where 
heat resistance * durability and rubber arestrong. 

[0011] 

[Means to Solve the Problems] 

As for constitution of this invention, innermost layer consists 
of blended components of polyethylene terephthalate and 
ionomer resin in multicomponent fiber, with multicomponent 
fiber where outermost layer consists of polyamide component, 
at least consists of 2 layers, 

As for component of A. innermost layer ionomer resin 5-20 
wt% is mixed to the polyethylene terephthalate component, 

Ratio which is occupied in polyethylene terephthalate 
component of B. innermost layer and multicomponent fiber 
entirety of component where ionomer resin is mixed with 30 - 
90 wt% , 

Ratio which is occupied in multicomponent fiber entirety of 
polyamide component of C. outermost layer with 70-10 
wt% , at same time, intensity of aforementioned 
multicomponent fiber is 6.0 g/denier or greater and there is a 
multicomponent fiber which densely is made feature. 

[0012] 

[Embodiment of the Invention] 

multicomponent fiber which relates to this invention consists 
of aforementionedconstitution, but with especially Prior Art it 
can achieve polymer delamination durability of core-shell 
composite interface which it cannot reach, by mixing ionomer 
resin to polyethylene terephthalate of innermost layer 
component (You call below core component ). 

[0013] 

You detail concerning content and acting effect of each 
element whichforms this invention below. 

[0014] 

core component of multicomponent fiber which relates to this 
invention is component whichmixes ionomer resin to 
polyethylene terephthalate. 

[0015] 
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<tLTffll^5^Vxf-U>TU7$l^-H*, x^ 
U^xb^b-Miiifrbfc&TKUxjVfM'T* 

14£g|ftWI^£T£-fc>-£l^llis $jtl* 10wt% 
[0016] 

a, ^-x^-b>jg^tt«*^U#>il*fcli-e- 
(7)7;U+;UxXT-^i:<DAa^i*^. 1-3 fflfiCD 

Hewlett* a— ^-b7-r>fcLriix^b>. 

[0017] 

X^>/7*'J;H£Afi£<*. x*u:w***y 
;ul£A«£<*. x*u>/7*u JH*wu#a 

x^u>/^^ij;m^ju*a^(*. x 

*><kLTI*. Na. K. Li. Ag. Mg. 
Ca. Ba, Sn. Co. Ni. Zn. Al fc cfctf Fe <p£*<* 
If 6*U tt1yr&M~ Na. Mg. Ca fccklX Zn A< 

[0018] 

^xb^^b-hl^T-r^/T-mBiA^ 5~20wt% 

7^yT-atB0s^ft*< 5wt%*ati?ii. 

SI8#ffiCDSlj|iiiSt^1±[S]±<7)5aS 



polyethylene terephthalate which it uses as component of one 
side of core component of the multicomponent fiber which 
relates to this invention is polyester which consists of the 
ethylene terephthalate unit. 

physical, chemical characteristic of polyethylene 
terephthalate it is good including copolymer component under 
extent, for example 10 wt% which does not decrease 
substantially. 

It is good including isophthalic acid. 

naphthalenedicarboxylic acid, biphenyl dicarboxylic acid or 
other dicarboxylic acid, and propylene glycol, butylene 
glycol or other diol component and ethylene oxide etc as the 
copolymer component. 

[0016] 

ionomer resin which it uses as component of one side of core 
component of the multicomponent fiber which relates to this 
invention, crosslinking doing ethylene andthejal, the;be — 
ethylene type unsaturated carboxylic acid or copolymer of 
alkyl ester, with metal ion of 1 - trivalent, is modified 
polyolefin which becomes. 

methyl acrylate. methyl methacrylate. ethacrylic acid 
methyl, methyl maleate etc you can list acrylic acid, 
methacry > acid and maleic acid etc,furthermore the;al and 
as the;be — ethylene type unsaturated carboxylic acid alkyl 
ester concretely, as the;al-olefin, as styrene such as ethylene, 
propylene, butene— 1 styrene. ;al -methylstyrene etc, as 
the;al andthe;be — ethylene type unsaturated carboxylic 
acid. 



[0017] 

In addition, you can list Na. K. Li . Ag. Mg. Ca. Ba. 
Sn. Co. Ni. Zn. Al and Fe etc as metal ion which 
possesses atomic valency of 1 - trivalent which in order 
crosslinking todo copolymer, for example ethylene/acrylic 
acid copolymer, ethylene/methacrylic acid copolymer, 
ethylene/methyl acrylate copolymer, ethylene/methyl 
methacrylate copolymer, ethylene/acrylic acid/methyl 
methacrylate copolymer which consists of these component is 
used, especially Na. Mg. Ca and Zn are desirable even 
among them. 

[0018] 

As for core component of multicomponent fiber which relates 
to this invention, ionomer resin 5- 20 wt% is mixed to 
polyethylene terephthalate. 

mixed amount of ionomer resin under 5 wt%, core component 
with core-shell interface andeffect of compatibilization of 
sheath component is little, cannot expect effectof 
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*fc.7^/v-atBB©S^*A< 20wt%£ig 
[0019] 

b-h£7**/THa»£#fi***iTl*€£; 
*»A<a**±#lCi5«)*ll^li 30~90wt% 

&j£#a>fi|£# 30wt%*a-ei±*3iifla>ad 

»<ftU*. 75>ftafc<D«A£IKCS»SIA<« 



[0020] 

«J*#a>#'J75Kli. #U*^SK. iK'J^* 
*^b>7S//<SK, 7K'J7 L h^^b>7v/^ 

y9 t b>Kx*5K3S:4:fl!>a«©* , J75K^&ft 
y. ±E*UT^b>K*fcl*A«^Lfc7K'J 

U>72?/<5K*<»*U*o 
[0021] 

«FE*y75K«»lcttJ»|ftftl»±JWtLTfi 



f#i=. sHbft. ffiftffi. £<b^. x^7y> 

fciftOlHttSffliLT 30~500ppm tSHbrt'J'} 

a, jMb*y^Afc£©/\py>fc7;u*'J£ 

■A<0.01~0.5wt%j3«fctf/fe*l^lt*a. SlttO) 
»fc£«M<*iLT l(K500ppm**4*lTl^* 

[0022] 

*»Micff*a^attta>*'j75Kw«»*m 

£$tlt±{*lCfito6SI£l* 70~10wt%T*fc£o 



delamination durability improvement of core-shell interface. 

In addition, when mixed amount of ionomer resin exceeds 20 
wt%, tensile strength of multi component fiber decreases, high 
tenacity yarn which is expected as industry application isnot 
acquired. 

[0019] 

Ratio which polyethylene terephthalate of multicomponent 
fiber which relates to this invention and core component 
where ionomer resin is mixed occupy in composite fiber 
entirety is 30 - 90 wt%. 

Ratio of core component under 30 wt% intensity of 
multicomponent fiber of this invention cannot achieve 6.0 
g/denier. 

In addition, when ratio of core component exceeds 90 wt%, 
layer of the polyamide of outermost layer component (Below, 
you call sheath component ) becomes thin and effect which 
prevents theinvasion of water and amine compound decreases, 
effect which canimprove is not acquired heat resistance of 
multicomponent fiber. 

[0020] 

polyamide of sheath component, polycapramide. 
polyhexamethylene adipamide. poly tetramethylene horse 
mackeral /^3K, consists of polyhexamethylene sebacamide. 
polyhexamethylene dodecamide or other conventional 
polyamide, the blend or is copolymerized also polymer which 
can use theabove-mentioned polymer, but especially 
polyhexamethylene adipamide is desirable. 

[0021] 

In aforementioned polyamide component copper salt, and 
other organic, inorganic compound arecontained as thermal 
oxidation inhibitor it is desirable densely. 

Especially, with copper iodide, copper acetate, copper 
chloride, copper stearate or other copper salt as copper 30 - 
500 ppm and potassium iodide, potassium bromide or other 
alkali metal halide phosphorus compound of 0.01 - 0.5 wt% 
and/or organic, inorganic 1 0 - 500 ppm are contained as the 
phosphorus, it is desirable densely. 

[0022] 

Ratio which polyamide sheath component of multicomponent 
fiber which relates to this invention occupies in 
multicomponent fiber entirety is 70 - 10 wt%. 

When ratio which is occupied in multicomponent fiber 
entirety of polyamide sheath component becomes 70 wt% or 
greater intensity 6.0 g/denier of this invention 
multicomponent fiber is achieved is not possible densely. 
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K©»A<»<fty*. 75>ft£tt©ftA£ISC 
[0023] 

mIIBC7)*^BJlC^^1g^SI*tCD3$S^ 6g/^x 

0.8 fil± Wl*#£LTJfll*&*iS 
7K'J7SKa)ttil«»«ifiC[ 77 r]£ 2.8 I2l±, 
L<l*3.0 KA±t"r§o 

[0024] 

|fIfa7tN°UX^b>xb^^b-h<t7-r^> f V-1S} 
tf7-f*ye-»B*3M^I=x^xhJb4fa!tt 

[0025] 
[0026] 

ltFlB»»Lfc«:«»33J:tfW«»l±*7*> 

&fflP££iILT* SlC^Jx^U>xb^U 
-h£7**/TH»IIBiA<S£**iTl**ja 
# v «|c# , J75K*»*ELfc**IHttLr 

[0027] 

tii*%$f± 500m/^lU±<t-r?)o 

tt*P$ltTl:: 5cm BLt„ 50cm J^fllcfrfco 
X 180degC Bl±. 350degC JaT(D»J»»ffla 

[0028] 

miBP4*TlcJPtt»H«*R(t*c:i:<C<tt 
*f £<t* 



In addition when ratio which is occupied in multicomponent 
fiber entirety of polyamide sheath component becomes 10 
wt% or less, layer of polyamide of sheath component 
becomes thin and theeffect which prevents invasion of water 
and amine compound decreases, heat resistance improved 
effect of multicomponent fiber is not acquired. 

[0023] 

In order to designate intensity of multicomponent fiber which 
relates to theaforementioned this invention as 6 g/denier or 
greater, as intrinsic viscosity [;et] of polyethylene tere 37 Tat 
which is used as core component is designated as 0.8 or more, 
sulfuric acid relative viscosity [;et r ] of polyamide which is 
used as sheath component is designated as 2.8 or more* 
preferably 3. 0 or greater. 

[0024] 

Aforementioned polyethylene terephthalate and core 
component where ionomer resin is mixed afterusually 
adjustment blending with chip step, are melted with extruder 
type spinning machine, but after dissolving weighing it is 
good kneading the polyethylene terephthalate and ionomer 
resin separately with extruder type spinning machine. 

[0025] 

extruder type spinning machine is used for also melting 
aforementioned polyhexamethylene adipamide sheath 
component, it is desirable densely. 

[0026] 

Description above core component and sheath component 
which are melted weighing after doing, lead to 
multicomponent spinning pack with gear pump, spinning do 
as multicomponent fiber which allots polyamide component 
to component* sheath where polyethylene terephthalate and 
the ionomer resin are mixed to core through spinneret for 
multicomponent spinning. 

[0027] 

spinning rate makes 500 m/min or higher. 

In spinneret directly below heated atmosphere of 1 80 deg C or 
greater* 350 deg C or less, is provided with the constant 
temperature tube* heated tube etc over within 5 cm or 
greater* 50 cm. 

[0028] 

When yarn-spinning it does without providing heated 
atmosphere in theaforementioned spinneret directly below, 
especially thick sizing skein provision yarn-spinning isdrawn 
in stable, densely it becomes difficult, densely is. 



[0029] 



[0029] 
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[0030] 



[0031] 

g#m*i*tt**tti=j£i:r i.4~6.5 

c7>jS#l4f££S#fSma) 70%JiLt, »ftl4 
75~85%tU 2 SS(DS#t??T5. 

£#2ftl**ffi&ft$ 100~250deg C W*. 



lOOdeg C *ii*fcl4 250deg C £®K.3<!:*£ 
Wtt£a*tl;M»&*lfcl*. 

[0032] 

»ai4*©ayc**. 



[0033] 

(•oaaaac ^ ):ks**-^v*p a^iy- 

25degCT'jffl^Lfco 
[0034] 

(P)t§*t*!3g( T) T):Un lg £ 98%&& 100ml I- 
»»U sfXh^JltKIHEtt-e 25deg C "CaSL 
fc. 

[0035] 

(/\)3ia»#«:5ia, JIS-L1017 C7)5E§ 

[0036] 

«»SS tta$ft&fett0>3l»yittl<Z>JI{tft 

ft*fri**«>aye*«. 

[0037] 

tM**»ttlCfcy»20deg C.65%RH CDSSS 

HB&Kfeaaic 24 Btmu±&aa« "^>-> 



yam which aforementioned spinning is done after passing in 
theaforementioned heated atmosphere, quench solidification 
is done with cool air, after beinggranted finish next, pulling is 
taken with take-up roll which controls spinning rate. 

[0030] 

Aforementioned pulling unstretched fiber which is taken 
continuing withoutretracting usually once, it is drawn, or after 
retracting unstretched fiber once, it is drawn with separate 
step. 

[0031] 

Continuing without retracting aforementioned undrawn yarn 
once, when itdoes drawing, it can use multistep drawing of 
usually 2 stages or more. 

draw ratio is 1 .4 - 6.5 times according to spinning condition. 



When it uses 2 -stage drawing as drawing method, drawing of 
first step does,remains 70% or more* of total draw ratio 
usually 75 - 85% with drawing of the second step. 

drawing temperature designates maximum temperature as 100 
-250degC. 

When it exceeds under or 250 deg C 100 deg C, this invention 
multicomponent fiber is notacquired. 

[0032] 

fiber characteristic and measurement method of 
multicomponent fiber which relates to this invention are 
asfollows. 

[0033] 

It melted (J2 ) intrinsic viscosity [;et]:sample in 
ortho-chlorophenol solution, it measured with 25 deg C 
making use of Ostwald viscometer. 

[0034] 

It melted (jp2 ) relative viscosity (;et r ):sample lg in 98% 
sulfuric acid 100 ml, with Ostwald viscometer measuredwith 
25 degC. 

[0035] 

(jp3 ) intensity* elongation: intensity, elongation depended 
on definition and measurement method of JIS-L1 017. 

[0036] 

Furthermore exemplary condition of tensile test in order to 
obtain SScurve is asfollows. 

[0037] 

You took sample in hank, temperature and humidity 
adjustment of 20 deg C, 65%RH in room which is done you 
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M)^ffltV litfi 25cm. 3l?gj£Jt 30cm/«"Cfl 



[0038] 

(-)WM*tt:»#*S7Lfc 120 *0&£7-f 

7»hlC. 60T/dm <D8*y£tt#U 5*lv(**fl> 

Ls £j*#£ttjftaatt*tttt$?JtT*M 

L.7-f7»h 120*tflc|l||t<7)*ofc<lil^« 
££CX 7-f7^>h 120#tfil]®|jb< 1-20 

a, 7^^>h 120 *tpmm< 20 *Jil 

[0039] 

(*)GY 3£##Tfr:JIS L1071-1.3.2.1A 
Ltz e 

[0040] 

("SflHtttiJIS L1017-3.3.1A iilZkitz, 



[0041] 

(H^A*im£:=fAv-h±l-ft^fcX'C/7 

170deg C \Zl]mLtz7ls*®tX' 
50Kg/cm 2 <7>E2)TT* 3 ^liiLf:, 



[0042] 

[HDfcfli] 

jhm i~2 fc^rm&fli i~3 

ttlBttftC 17 31.03 0*»Jl^U>Tb7*U-K 
I^b>-^U;H*&S£i*£ Zn 

*iU(tt)«"/W55>"1706)t*« 1 *S«fctf*2 
IC^-fflj^T-S^^KLfcTK'JT^^OOx 

tt*«rc*llku 2 aa>*uv«|*tt*/^ 
©4t*WtiU-CttttJLfc. 



measured with test length 25 cm. strain rate 30 cm/min 24 
hours or more leaving later.making use of "Tensilon UTL-4L" 
type tensile tester (Orientech Corporation (DB 69-607-3550 ) 
make). 

[0038] 

When it grants twist of 60 T/dm to compound filament of 
120where (jp4 ) peel resistance: drawing is completed, it 
copies electron microscope photograph of compound filament 
which next cancels twist, appraises released state of core 
component and sheath component with photograph, 
completely there is not exfoliation in filament 12 0 0, 
exfoliation in filament 12 0 1 - 20 when it is *, It decided case 
where exfoliation in filament 12 0 are 20 or more as X. 

[0039] 

It conformed to (jp5 ) GYfatigue lifetime: JIS L107 1- 1.3.2.1 
method A. 

However bend angle made 90 deg. 
[0040] 

It depended on (jp6 ) adhesiveness: JIS LI 01 7-3 .3.1 method 
A. 

[0041] 

Putting between to sandwich with rubber sheet which 
prepares dipped cord which is arranged on heat resistance: 
rubber sheet in (jp7 ) rubber, separately, with the press which 
it heats to 170 deg C 3 hours thermal processing it did under 
pressure of 50 Kg/cm 2 . 

It measured cord tenacity after before heat treatment, sought 
tenacity retention and made the measure of heat resistance. 

[0042] 

[Working Example(s)] 

Working Example 1-2 and Comparative Example 1-3 

intrinsic viscosity [;et] crosslinking doing 1 .03 polyethylene 
terephthalate and ethylene — methacrylic acid copolymer with 
Zn ion,as at ratio which shows ionomer resin (Mitsui poly 
chemical Ltd. make "Hi-Milan"l 706 ) which becomes in 
Table 1 and Table 2 mixture it melts polymer which blended, 
with 40:ph extruder type spinning machine, to melt 
hexamethylene adipamide polymer with 40:ph extruder type 
spinning machine, polymer of 2 kinds in multicomponent 
spinning pack theguidance, From core-shell composite nozzle 
plate spinning it did in component, sheath component which 
mixes polyethylene terephthalate and ionomer resin to core as 
multicomponent fiber of polyhexamethylene adipamide. 

It showed ratio of core component and sheath component in 
Table 1 and Table 2. 
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[0043] 

P£lifl.g0.6mm«>. aft 120*-;U^fflL^ e 



£S£?U>K*°'Jv£ 295deg C.*»J^+*^ 
Tb>7v/\°SK^290deg CT^tL^ HJi^L. 
tt#/*y*SS* 295deg C iLTttfcLfco 

[0044] 

P*1TI3I4 20cm (DlM®ffi£Wttlf. jiW 



[0045] 

»Diftm(DTlCli*^ 40cm ©a«S^A--* 
»y It, *ft©HH 25deg C T* 40m/#(D 

*as*ftic««izft#f*it. ftiPLfco 

[0046] 



[0047] 

3 »©*;uv>ap-;ncj:or 2 

5I*P-;US** 60deg C fcU 3ISxP-JU«k 
lOOdeg C IZltof&Ltzm 1 S#P-;HBT? 1 S@ 
(DS#$ft\f 1 a#P-^tBrSfl>XSlc 
JP»**tfc» 2 E#P-;UHT? 2 &@(DE#£ 

*(D*;uv>p-;ni*Jpj»(DE#aa)a* 

1 Btffi#£¥l±£3E#fi*G> 78%, »y* 2 s 
* I* 3 *^*LT 1 500 

[0048] 



[0043] 

spinneret hole diameter 0.6 mm:ph, used number of holes 120 
hole. 

polyethylene terephthalate and ionomer resin mixed blend 
polymer it melted 295 deg C, polyhexamethylene adipamide 
respectively with 290 deg C, spinning it did with spin pack 
temperature as 295 deg C. 

[0044] 

heated tube of 20 cm was installed in spinneret directly 
below , tube internal atmosphere temperature washeated in 
order to become 320 deg C 

Tube internal atmosphere temperature at position under 10 cm 
than spinneret surface, at sametime 1 cm than outermost 
perimeter yarn is atmospheric temperature which was 
measured at theposition where it is far. 

[0045] 

You installed cyclic chimney of length 40 cm under heated 
tube, with 25 deg C than periphery of yarn blew cool air of 40 
m/min to right angle in yarn, cooled. 

[0046] 

Next after granting finish, after controlling yarn velocity with 
the take-up roll which turns with velocity which is shown in 
Table 1 and Table 2,continuing without retracting once, you 
drew. 

[0047] 

2 -stage after drawing with Nelson type roll of 3 pairs, giving 
3%relax between following Nelson roll, it retracted drawing. 

take-up roll temperature was designated as 60 deg C, drawing 
of first step was donebetween first draw roll which is heated 
to take-up roll and 1 00 deg C, the drawing of second step was 
done between second draw roll which is heated to the first 
draw roil and predetermined temperature. 

As for following Nelson roll you used as tension adjustment 
after drawing of no heating. 

single stage draw ratio 78% of total draw ratio, drew 
remainder with second step. 

Changing, filature it did spinning rate, total draw ratio etc, 
but in order for fineness of drawn fiber to become 
approximately 500 denier, corresponding to the spinning 
rate, draw ratio, extrusion amount it changed. 

3 yarn blending doing, it designated drawn fiber which it 
acquires as 1500 denier. 

[0048] 
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1500D-288f-702c. )0>£-8Mt£fflL\ ±$fc<fc 
tfTE£W?*l£ft:5AK 40t/10cm 
ItT 1500D/2 flD£a— KtLfc. 



[0049] 

t£t>-£Tm 1 S3«fctfft 2 l=*Lfc. 



[0050] 

[ft 1] 



1993-6-29 

Making use of each fiber of Working Example 1~2^ 

Comparative Example 1-2 and Comparative Example 3 

(commercial polyethylene terephthalate fiber 

1 500D-288f-702c. ), at a time 40 1/1 0 cm applying S twist 

and Z twist on respective opposite direction, it made raw cord 

ofl500D/2. 

raw cord doing glueing grant and thermal processing with 
Litzler supplied dipping machine inaccordance with 
conventional method, made dipped cord. 

[0049] 

Concerning dipped cord which it acquires in this way you 
appraisedconceming heat resistance * adhesiveness and 
durability or other tire cord characteristic in rubber, adjusting 
to drawn fiber characteristic* exfoliation appraisal, you 
showed in Table 1 and Table 2. 

[0050] 

[Table 1] 
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[Table 2] 
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[0051] [0051] 

[§£ZM0>$}Hk] [Effects of the Invention] 

;£^BJ|zjS§$t£g^I£ S$8#?-iS ©IMiIt& multicomponent fiber which relates to this invention is 

ttl-t" CfU ^^(D/KUX^b^xb^^U— h superior in delamination durability of the core-shell interface, 
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[0052] 



by comparison with dipped cord which consists of 
conventional polyethylene terephthalate fiber, it isa heat 
resistance* adhesiveness in rubber which is improved 
considerably and a high tenacity dipped cord whichpossesses 
fatigue resistance, has shown densely. 

[0052] 

It is useful as rubber reinforcement* conduction belt* 
conveyer belt and rubber hose etc to which multicomponent 
fiber which relates to this invention utilizes aforementioned 
featureand begins tire cord. 
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